Fifty-eight echinoid species from 22 families in nine orders were collected from middle and southern Japan. One species, Aeropsis fulva, is reported here for the first time from Japan, and four species, Mespilia levituberculata, Pseudoboletia maculata, Lissodiadema purpureum and Echinodiscus tenuissimus require systematic reexamination.
Introduction
In 2017 we launched a project aimed at summarizing the West Pacific echinoid fauna. As the first step, we have been reviewing the ecology and phylogeny of extant Japanese echinoids documented in the literature, supplemented by novel data obtained by fieldwork. These data are intended as a baseline for our future research on the echinoids living in greater West Pacific region. Utinomi (1954 Utinomi ( , 1960 and Shigei (1981 Shigei ( , 1986 summarized extant echinoid occurrences from the sea around Japan, and to date 112 echinoid species have been reported (Shigei 1986 ). However, in their works, ecological information of the species was scant or missing, especially concerning habitat information. Since these early studies, no comprehensive study of Japanese echinoids has been published. In the current project, sea urchins were collected from their natural habitats primarily by scuba diving and detailed ecological information was recorded. Apart from a thorough morphological taxonomic evaluation, freshly collected specimens are also subjected to molecular genetic analyses to validate their phylogenetic relationships. Here, we give a preliminary report of our fieldwork in middle and southern Japan in 2017 and 2018, during which we were able to observe and sample 58 different echinoid species accounting for more than half of currently described Japanese echinoids.
Sampling
Sampling was carried out in the following localities in middle to southern Japan (Fig. 1 
Sea urchins collected in this study
The fifty-eight species from 22 families of nine orders collected during our investigations are summarized in Table 1 . Aeropsis fulva was recorded for the first time from Japan; a brief discussion on the new record is given below. Four species, Mespilia levituberculata, Pseudoboletia maculata, Lissodiadema purpureum, and Sculpstechinus tenuissimus require systematic re-examination. Brief comments for these species are given below. This species was initially described from the East Pacific, having been caught at several stations in the region south of Panama during the Albatross Cruise (Agassiz 1898: p. 81). Its range was later extended to deep waters off the coasts of Peru, the Bering Sea and Arafura Sea (see Mortensen 1950) . Specimens from deep water off the coasts of California, Oregon and Washington State are recorded in collection of the California Academy of Sciences (https://www.gbif.org/species/5188153). The new occurrence in Japan is consistent with those earlier reports and suggests a wide distribution throughout the Pacific Ocean. The lack of records from large parts of this area might be explained by the depth inhabited by this species and its fragile test, both of which hamper collection. Occurrence in Japan: Kumanonada, at a depth of 834 m.
Mespilia levituberculata Yoshiwara, 1898
Remarks: All echinoids of the genus Mespilia living around Japan have been attributed to Mespilia globulus since Shigei (1986) summarized Japanese echinoids, though he noted that Japanese specimens are morphologically very different from the specimens from other Indo-West-Pacific regions. Japanese Mespilia have originally been described as M. levituberculata by Yoshiwara (1898) . However, this species has been synonymized with M. globulus by Clark (1912) . Mortensen (1943) , in contrast, suggested to "maintain the Japanese form Mespilia levituberculata Yoshiwara to be, at least, a well characterized variety, if not rather a distinct species" and stated that "var. levituberculata is known only from Japan, from Sagami Bay to Kiushu". Specimens of Mesipilia collected in this study were provisionally identified as M. levituberculata due to their striking morphological difference to Mesipilia globulosa from e.g., the Philippines. In-depth examinations of the phylogenetic relationship of the two forms are currently under way.
Pseudoboletia maculata Troschel, 1869 Remarks: Shigei (1986 described only one species from the genus Pseudoboletia, i.e. P. indiana, from Japan. Pseudoboletia specimens collected during the present study were identified as P. maculata based on their test bearing conspicuous dark spots. Utinomi (1954) was the first to report Pseudoboletia maculata from Japan and coined the Japanese name, "Madara-Uni" for this species. Shigei (1981) also reported that Pseudoboletia species collected around Japan as P. maculata. In Shigei's (1986) faunal list of Japanese echinoids, however, Pseudoboletia maculata was missing, and instead P. indiana was included, associated with the Japanese name "Madara-Uni". He noted that the specimens having a denuded test with whitish color should be attributed to P. indiana. A phylogenetic study to confirm the morphological identification of these specimens is currently in progress.
Lissodiadema purpureum (A. Agassiz & H.L. Clark, 1907) Remarks: We collected the specimens from the same locality where Obuchi et al. (2013) reported the occurrence of Lissodiadema lorioli. Based on morphological observations, however, the newly collected material fits better with L. purpureum than L. lorioli. L. purpureum was originally described as Leptodiadema purpureum based on a single juvenile specimen from Hawaii. However, the genus Leptodiadema has since been synonymized with Lissodiadema (Schultz in Smith & Kroh, 2007) based on the examination of adult specimens found in Guam. A comprehensive description of this species, however, is still missing. We are currently working on a detailed re-description of the species including a molecular genetic analysis.
Sculpstechinus tenuissimus (L. Agassiz & Desor, 1847) Remarks: This sand dollars with two lunules in the posterior ambulacra occurs around Okinawa. It was first recorded by Shigei (1986) under the name Echinodiscus tenuissimus. Stara & Sanciu (2014) have recently revised the classification of fossil and recent astriclypeid echinoids and have established several new genera in this family. The Japanese specimens show features supporting the attribution to the genus Sculpsitechinus; however, the neotype of S. tenuissimus from New Caledonia, designated by Stara & Sanciu (2014) is very different from Japanese Sculpsitechinus specimens and the conspecificity of the two populations needs to be re-evaluated and thoroughly explored.
Gracilechinus lucidus (Döderlein, 1885) Remarks: Shigei (1986) included Echinus lucidus in the Japanese echinoid list. Currently this taxon is known as Gracilechinus lucidus (see Kroh & Mooi, 2018) .
